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b 5 ^c*fj£*T *K»SSyRfco^-n±. jEttfc: 
»ftLT^*4:LTX^y:/SP4fc»D* 

fc. M0A5 2 5M:* Xf7^S P 3&cM9> «< F9*y 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To record data accurately even if an obstacle 
occurs in part of a magnetic recording regeneration device when it is applied to a 
tape streamer with a helical scanning which backups data in servers. 
SOLUTION: This device switches an apportion of data about an error and 
correction processing unit toward A-D in a recording device 10 in response to 
malfunction of A-D in the recording device 10. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the magnetic recorder and reproducing device which distributes the 
data of an error correction batch to two or more recording systems, and records 
desired user data A failure judging means by which processing of rendering 
detects the abnormalities of which network of said recording system, The 



magnetic recorder and reproducing device characterized by having said control 
means of the data of said error handling unit which switches two or more 
distribution to the recording system of a network according to the network which 
detected these abnormalities if the abnormalities of which network are detected 
by said failure judging means. 

[Claim 2] The magnetic recorder and reproducing device according to claim 1 
characterized by setting up and recording the distribution information which 
shows said distribution at least on the data of said error correction batch 
distributed to said each network. 

[Claim 3] Said control means is a magnetic recorder and reproducing device 
according to claim 1 characterized by switching distribution of the data of said 
error correction batch so that it may have an error correction processing means 
to replace with said user data, to assign known data according to the number of 
the networks which detected abnormalities with said failure judging means, and 
to create said error correction batch and said known data may be assigned to 
the network which detected said abnormalities. 

[Claim 4] It is the magnetic recorder and reproducing device according to claim 3 
which the data of said error correction batch add the error correcting code of a 
product-code format to said user data, and are generated, and said control 
means classifies and distributes the data of said error correction batch in the 



direction of the outer parity of the error correcting code of said product-code 
format, and is characterized by said error correction processing means 
assigning said known data to the partition outputted to the network which 
detected said abnormalities by distribution of said control means. 
[Claim 5] Said control means is a magnetic recorder and reproducing device 
according to claim 1 characterized by switching distribution of the data of said 
error correction batch so that the data of said error correction batch may not be 
distributed to the network which detected said abnormalities. 
[Claim 6] In the magnetic recorder and reproducing device which reproduces 
user data from the magnetic tape which the data of an error correction batch 
recorded the account of distribution ** to two or more recording systems It has 
two or more reversion systems corresponding to said recording system, and the 
error correction processing means which builds said error correction batch and 
carries out error correction processing from said playback data obtained from the 
reversion system of a network. [ two or more ] Said user data is alternatively 
outputted from the error correction processing result by said error correction 
processing means. Said error correction means The magnetic recorder and 
reproducing device characterized by detecting said distribution information 
which shows two or more distribution to the recording system of a network, and 
building said error correction batch using said distribution information from said 



playback data. 

[Claim 7] Said error correction processing means is a magnetic recorder and 
reproducing device according to claim 6 characterized by transposing 
alternatively said playback data obtained from the reversion system of a network 
to known data, and building said error correction batch according to said 
distribution information. [ two or more ] 

[Claim 8] Said error correction processing means is a magnetic recorder and 
reproducing device according to claim 6 characterized by choosing said 
playback data obtained from the reversion system of a network, and building 
said error correction batch according to said distribution information. [ two or 
more ] 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applicable to the tape streamer of the 
helical scan which backs up data, such as a server, concerning a magnetic 
recorder and reproducing device. This invention enables it to record user data 



correctly, even when a failure occurs in a part in a record reversion system by 
switching the distribution of the data of an error correction batch to a recording 
system according to the abnormalities of a recording system. 
[0002] 

[Description of the Prior Art] According to a computer system, it is conventionally 
made as [ restore / even when it is made as / back / by the tape streamer / the 
data in a hard disk drive unit / and this loses the data in a precious hard disk 
drive unit in failure of a system an operator's operation mistake, etc., for example 
by the unattended operation of Nighttime / the data saved at the tape streamer ], 
and is made as [ secure / dependability high as the whole system ]. 
[0003] For this reason, in the tape streamer, it is made by repeating processing 
of a retry again if needed by adding an error correcting code and recording 
desired data as [ carry out / with high dependability / the high density record of 
the data of such a computer system ]. 

[0004] That is, in a tape streamer, the error correcting code according the user 
data with which backup is presented to a break and a product-code format is 
generated in a predetermined block unit. Furthermore, a tape streamer records 
these data on a magnetic tape, outputting these user data and an error 
correcting code to a recording head by predetermined sequence, and forming a 
recording track in a magnetic tape aslant one by one. At this time, a tape 



streamer scans the scan locus of a recording head by the reproducing head, 
carries out read after write, and performs the so-called processing of a retry 
about the part which cannot reproduce data correctly. 

[0005] On the other hand, at the time of playback, by scanning a magnetic tape 
by the reproducing head and processing a regenerative signal, a tape streamer 
carries out sequential playback of the data recorded on the magnetic tape, and 
carries out error correction processing with the error correcting code added at 
the time of record. It is made as [ repeat / carry out error correction processing 
still in this way, and / about a part with a difficult error correction / processing of a 
retry ]. 

[0006] That is, drawing 10 is the block diagram showing this kind of tape 
streamer. This tape streamer 1 backs up the data of a host computer 2. That is, 
in this tape streamer 1, an interface (1/F) 3 outputs and inputs the user data 
which starts a command, the status, and record playback between host 
computers 2. 

[0007] The memory controller 4 outputs the user data which inputted the user 
data with which record is presented, held to buffer memory 5 temporarily, and 
was held from the interface 3 to this buffer memory 5 according to processing of 
a latter recording system to the outer encoder (Outer ENC) 6 per predetermined 
block at the time of record. Moreover, at the time of playback, the memory 



controller 4 holds the user data outputted from the outer decoder 14 to buffer 
memory 5 temporarily, and outputs it to a host computer 2 through an interface 3. 
[0008] The outer encoder (Outer ENC) 6 adds and outputs the error correcting 
code of the outer parity by the product-code format to the user data outputted 
from the memory controller 4. SRAM 8A and 8B is used for the memory 
controller 7 by turns, the user data and outer parity which are outputted from this 
outer encoder 6 are held primarily, and it outputs them to the continuing inner 
encoder (Inner ENC) 9 by predetermined sequence. Moreover, contrary to this, 
the playback data outputted from the inner decoder 13 are held primarily, and it 
outputs to the outer decoder 14 by predetermined sequence. 
[0009] The inner encoder 9 adds the error correcting code by the inner parity 
corresponding to the outer encoder 6 to the output data of the memory controller 
7, and outputs it to the continuing drive circuit 10. The drive circuit 10 is changed 
into the serial data stream corresponding to recording head A-D, and drives 
recording head A-D by this serial data stream while it encodes the output data of 
this inner encoder 9 by the coding approach suitable for the property of a record 
reversion system. Recording head A-D is carried in the rotating drum which 
twists the magnetic tape it runs at a predetermined travel speed, and rotates with 
a predetermined rotational speed with reproducing-head A-D here. Thereby, a 
tape streamer 1 forms a slanting truck in a magnetic tape one by one, and 



records the user data based on the drive of the drive circuit 10 on this slanting 
truck. 

[0010] Reproducing-head A-D is constituted so that the scan locus of this 
recording head A-D may be scanned, and thereby, it outputs [ recording track / 
immediately after record by recording head A-D ] a regenerative signal about a 
desired recording track in the time of record at the time of playback. It amplifies, 
and waveform equalization of the regenerative signal of this reproducing-head 
A-D is carried out, and a regenerative circuit 12 does binary discernment of it. 
Furthermore, a binary discernment result is changed into a parallel-data train by 
word synchronization, and the playback data corresponding to the output data of 
the inner encoder 9 are outputted. About the playback data outputted from this 
regenerative circuit 12, the inner decoder (Inner DEC) 13 carries out error 
detection processing with the error correcting code added with the inner encoder 
9, and outputs. 

[001 1] The outer decoder (Outer DEC) 14 carries out error correction processing 
using the error detection result by the inner decoder 13 with the error correcting 
code which added the output data of the inner decoder 13 inputted through the 
memory controller 7 with the outer encoder 6. A control section 15 is a controller 
which controls actuation of this record reversion system, and directs processing 
of a retry to each circuit block based on the error detection result of the inner 



decoder 13. 

[0012] Thereby, in the time of record, based on the error detection result by 
rendering, a tape streamer 1 repeats a retry if needed based on the error 
detection result of playback data at the time of playback, and is made as [ carry 
out / with high dependability / the record playback of the desired data ]. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, processing of the retry at 
the time of such record can respond to the failure produced in the blinding of the 
dust on a magnetic tape, a crack, and the instant-magnetic head etc. effectively. 
[0014] However, even if it is the case where processing of such a retry is 
performed By failure of a constant head clog with which the magnetic powder of 
a magnetic tape sticks to the magnetic head, and the magnetic head, failure of 
the electrical circuit which drives the magnetic head, etc. Even when it stops 
being able to carry out record playback of the one magnetic head constantly, 
and record playback can be normally carried out in other magnetic heads in a 
tape streamer, there is a problem stop being able to carry out record playback of 
the user data as the whole equipment after all. 

[0015] Thus, by the computer system, when backup of the data in a tape 
streamer becomes difficult, when backup of the planned data cannot be 
performed, the meaning in which a tape streamer exists will be lost. Moreover, a 



possibility of developing into the big problem which results in failure of a 
computer system and a. halt also has a partial failure in such a tape streamer. 
[0016] Although how to double the so-called tape streamer by the parallel 
operation of two sets of tape streamers, the method of employing two or more 
sets of tape streamers like the hard disk drive unit of a RAID configuration, etc. 
can be considered as one approach of solving such a problem, if it is in these 
approaches, there is a problem to which the whole system configuration 
becomes complicated. 

[0017] When a failure occurred in a part of recording system in a computer 

system by these, a tape streamer conquering a failure in self-conclusion and 

making it not affect the whole computer system was called for. 

[0018] This invention tends to propose the magnetic recorder and reproducing 

device which can record data correctly, even when it is made in consideration of 

the above point and a failure occurs in a part in a record reversion system. 

[0019] 

[Means for Solving the Problem] If the abnormalities of which network are 
detected by the failure judging means in invention of claim 1 in order to solve this 
technical problem, according to the network which detected these abnormalities, 
the distribution to two or more record reversion systems of the data of an error 
handling unit will be switched. 



[0020] Moreover, in invention of claim 6, the distribution information which shows 
two or more distribution to the recording system of a network from playback data 
is detected, and an error correction batch is built using this distribution 
information. 

[0021] According to the configuration of claim 1, according to the network which 
detected these abnormalities, by switching the distribution to two or more record 
reversion systems of the data of an error handling unit The user data which 
could be prevented from distributing data required for processing of user data 
and user data to the network which this abnormality generated, recorded user 
data using other normal networks by this, and carried out in this way and was 
recorded is correctly reproducible. 

[0022] Moreover, by detecting the distribution information which shows two or 
more distribution to the recording system of a network from playback data in 
invention of claim 6, and building an error correction batch using this distribution 
information Even when distribution of data required for processing of user data 
and user data is switched by the abnormalities of which network at the time of 
record and it records The original error correction batch can be built correctly, 
error correction processing etc. can be performed by this, and desired data can 
be reproduced with high dependability. 
[0023] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained in full detail, referring to a drawing suitably. 

[0024] (1) The configuration of the gestalt (1-1) 1st of operation of the 1st of the 
gestalt of operation [0025] Drawing 2 is the top view showing the configuration of 
the rotating drum of the tape streamer concerning the gestalt of operation of the 
1st of this invention. That is, a rotating drum is arranged in this tape streamer by 
angle spacing 1 set of recording heads A and B by the forward and negative 
azimuth angle, and whose C and D are 180 degrees. Furthermore, to the 
recording heads A and B which each correspond, and C and D, a rotating drum 
estranges only angle spacing of 90 degrees, and is arranged so that 1 set of 
reproducing heads A and B by the forward and negative azimuth angle, and C 
and D may carry out backward [ of the recording heads A and B and the scan 
locus of C and D which correspond again ] and may scan them similarly with 
angle spacing which is 180 degrees. 

[0026] It is made as [ perform / by this, as shown in drawing 3 , it is made as / 
form / a scan locus is aslant formed one by one by these recording head A-D, 
and / in this scan locus / a recording track /, and by this tape streamer 21, it 
scans by reproducing-head A-D which carries out backward / of the recording 
track which carried out still in this way and was formed /, and / processing of 
rendering ]. In addition, a sign is added to each recording track by contrast with 



magnetic-head A-H, and drawing 3 is shown. One truck set consists of four truck 
A-D which carries out a tape streamer 21 in this way, and is created by one 
rotation of a rotating drum by recording head A-D, and one truck set is set as 1 1D. 
The tape streamer is made as [ perform / make this truck set into a unit and / 
various processings ]. 

[0027] Thus, the decoding information which is the information for error 
correction processing is recorded to recording track A-D by the slanting truck. A 
tooth space is formed here near the boundary of the upper and lower sides 
except the central boundary of the boundary of three imagination formed by 
each recording track A-D carrying out the part of about 4 etc. to a longitudinal 
direction. Decoding information is recorded on the part of this tooth space. 
[0028] Decoding information is constituted by 2 bytes of block ID which is ID of 
the data (failure information) in which the condition of a corresponding record 
reversion system is shown, the data (distribution information) in which it is shown 
whether the data of which field in the product code array which is an error 
correction batch, and which is mentioned later are assigned, the numeric value 
(ID number) by which an increment be carried out for every truck set, 178 bytes 
of data for reservation (set as FFhex), and a product code array for discernment. 
In addition, in the gestalt of this operation, 1 byte is assigned to failure 
information, and when a record reversion system breaks down, it is 01 hex and 



always [ forward ] set as OOhex(es). Moreover, 1 byte is assigned to distribution 
information and set as 00hex(es) f 01 hex, 02hex, and 03hex corresponding to 
the fields AR1, AR2, AR3, and AR4 mentioned later, respectively. Moreover, it is 
made as [ assign / 1 byte is assigned to an ID number and / it / the number 
through which it circulates from a value 0 to a value 255 ]. 
[0029] A tooth space is formed so that 12 decoding information can be recorded, 
respectively, and each recording track A-D is made as [ record / 48 decoding 
information ] by 1 1D which is one truck set by this. 

[0030] Drawing 4 is the approximate line Fig. showing the relation between the 
truck set formed by doing in this way, and the product code array which is an 
error correction batch. This product code array adds an error correcting code to 
the user data based on the predetermined amount of data etc., and is formed. 
Eight product code arrays are assigned to 1 truck set in this tape streamer. Four 
****s of eight product code arrays shown in figures 0-7 at this time are carried out 
in the direction of outer parity, respectively, and they are assigned to each truck, 
thereby, are interleaved between trucks and recorded. Moreover, in the data 
assigned to each truck, it is made as [ record / an array / WORD interleave 
processing is changed and carried out and ]. 1 1D which is one truck set is made 
by these as [ constitute / by eight product code arrays ]. 

[0031] Drawing 5 is the graph showing the product code array assigned to each 



truck set in this way. 27 bytes of outer parity C2 is generated to the data stream 
whose one product code array 77x190 bytes of user data etc. is assigned, and is 
77 bytes, and this outer parity C2 is added to a data stream. After further 2x104 
bytes of block ID is added, 12 bytes of inner parity C1 is generated to 192 bytes 
of data stream including the block ID of the direction which intersects 
perpendicularly with this outer parity C2, and this inner parity C1 is added to a 
data stream. 

[0032] Thereby, the error correcting code of a product-code format is added, 
alignment pattern SYNC which is 4x104 bytes is added, and a product code 
array is formed. In addition, alignment pattern SYNC is a specific pattern in 
which initiation of an ECC block is shown here. 

[0033] As a result, it is made as [ assign / 1 17040 bytes of user data U etc. / one 
truck set ] by 77x's190 bytes of user data's etc. being assigned by these in this 
tape streamer, forming one product code array, and assigning eight more 
product code arrays to one truck set. 

[0034] As 4 ****s is carried out in the direction of the outer parity C2, respectively, 
fields AR1-AR4 are set up and each product code array is shown in drawing 6 
(A), each fields AR1-AR4 are assigned to above-mentioned recording head A-D, 
respectively, reproducing-head A-D which corresponds further is reproduced, 
and the original product code array is built. 



[0035] In a tape streamer, when abnormalities occur they to be [ any of the 
record reversion system of these recording head A-D ], as shown in drawing 6 
(B) and (C) About the fields AR1-AR3 which are not assigning the outer parity 
C2 so that it may correspond to the broken number of networks It is made as 
[ assign / replace with user data U and / the data (it is hereafter called the 
dummy data of amends) D of a predetermined value ], and is made as 
[ distribute / to the network which abnormalities generated / the field where it 
comes to assign the dummy data D of amends still in this way ]. In addition, 
drawing 6 (B) is the case where abnormalities occur for the network of recording 
head B, and drawing 6 (C) is the case where abnormalities occur for the network 
of recording heads B and C. 

[0036] Furthermore, at the time of playback, by the tape streamer, it 
compensates by the dummy data D of amends, and this builds a product code 
array for user data U possible [ an error correction ] by the outer parity C2 by it 
about the data reproduced by the network which abnormalities generated in this 
way. 

[0037] Even if it is the case where a part of record reversion system breaks down 
with the gestalt of this operation by these, it is made as [ employ / desired data 
are recorded by other normal networks, and / a system ]. In addition, by these, 
by this tape streamer, when abnormalities occur in one record reversion system, 



the amount of data of the user data transmitted by one product code array will 
decrease by 26x190 bytes. 

[0038] Drawing 1 is the block diagram showing the tape streamer concerning 
such a format. In addition, in this tape streamer 21, the same configuration as 
the tape streamer 1 mentioned above about drawing 10 attaches a 
corresponding sign, it is shown and the duplicate explanation is omitted. 
[0039] Namely, in a tape streamer 21, the memory controller 23 holds the user 
data inputted from an interface 3 to buffer memory 5 temporarily, makes the 
predetermined amount of data a unit, and outputs it to a selector 24. At this time, 
when the record reversion system is operating normally, the memory controller 
23 reads user data U per 77x190 bytes of block which constitutes the product 
code array mentioned above about drawing 5 , and outputs this user data U to a 
selector 24. 

[0040] On the other hand, if abnormalities are detected by which network in four 
record reversion systems, control of a control section 25 will halt the output of 
user data U according to the number of the networks which this abnormality 
generated, and only the amount of data according to the network which this 
abnormality generated by this will reduce the amount of data of the user data U 
sent out to a selector 24. 

[0041] A generator 26 repeats the dummy data D of the known amends which 



depends all ones etc., and outputs it to selectors 24 and 29. 
[0042] A selector 24 carries out the selection output of the user data outputted by 
control of a control section 25 from the memory controller 23, and the dummy 
data D of the amends outputted from a generator 26. That is, a selector 24 
outputs the user data outputted from the memory controller 23 to the outer 
encoder 27 as it is in normal actuation. On the other hand, if abnormalities are 
detected by which network in four record reversion systems, the user data U 
outputted from the memory controller 23 will be outputted to the outer encoder 
27 during a predetermined period by control of a control section 25, and the 
dummy data D of amends will be outputted to the outer encoder 27 during the 
period corresponding to the network which this abnormality generated. 
[0043] By the user data which does in this way and is outputted from a selector 
24, and the dummy data of amends, the outer encoder (Outer ENC) 27 
generates the outer parity C2 mentioned above about drawing 5 , and outputs 
this generated outer parity C2 with user data U and the dummy data D of 
amends. 

[0044] SRAM 8A and 8B is used for the memory controller 30 by turns, and it 
holds the output data of the outer encoder (Outer ENC) 27 temporarily. 
Furthermore, by the sequence suitable for generation of the inner parity C1, the 
memory controller 30 is the timing to which recording head A-D which 



corresponds further scans a magnetic tape, and distributes and outputs the data 
of fields AR1-AR4 to each recording system. The data of the field by the dummy 
data D of amends are outputted to the network which switched distribution of the 
data of fields AR1-AR4 by control of a control section 25, and failure generated 
by this when abnormalities were detected by which network in four record 
reversion systems in this processing in the memory controller 30, and user data 
U and the data of the field by the outer parity C2 are outputted to a normal 
network. 

[0045] By control of a control section 25, the decoding information generation 
circuit 31 outputs the decoding information mentioned above about drawing 3 so 
that it may correspond to output data from the memory controller 30. 
[0046] A selector 32 outputs alternatively the output data of the memory 
controller 30, and the decoding information outputted from the decoding 
information generation circuit 31 by control of a control section 25, and 
generates a slanting truck one by one with the tape pattern which this mentioned 
above about drawing 3 . 

[0047] Thereby, when one error correction batch is recorded according to four 
recording systems and which record reversion system breaks down, a tape 
streamer 21 sets the dummy data D of amends as a product code array, and is 
made as [ record / the data of this product code array / distribute and ] so that 



known data may be assigned to this broken record reversion system. 
[0048] The playback data of the data which carried out in this way and were 
recorded in the tape streamer 21 in this way are outputted by processing of 
rendering at the time of record from a regenerative circuit 12 by reproductive 
processing again. Error detection of the playback data of each reproducing-head 
A-D is carried out by the inner parity C1 to which it was added by this playback 
data, and the inner decoder 33 outputs them. At this time, if an error is detected 
by the inner parity C1, the inner decoder 33 will set up an error flag F, and will 
output playback data, and will output this error flag to the failure judging circuit 
34. 

[0049] For every network of each reversion system, the failure judging circuit 34 
totals for every truck set further, and outputs this error flag to a control section 25. 
[0050] The memory controller 30 holds the playback data and the error flag 
which do in this way and are outputted from the inner decoder 33 to SRAM 8A 
and 8B temporarily, and outputs them to a selector 29 by the sequence suitable 
for processing of the outer decoder 14. In this processing, the memory controller 
30 combines the playback data of the decoding information added at the time of 
record, holds them to SRAM 8A and 8B temporarily, and it outputs these data 
alternatively based on this decoding information so that it may correspond to a 
swing substitute of the data of the fields AR1-AR4 performed at the time of 



failure of a record reversion system. The connection with magnetic-head A-D 
and each product code array is switched by failure of a record reversion system, 
and a product code array is reconstructed with the inner decoder 33 so that the 
sign to which the memory controller 30 corresponds in drawing 6 by these may 
show. 

[0051] A selector 29 outputs alternatively the output data of the memory 
controller 30, and the dummy data D of the amends outputted from a generator 
26 on the basis of the decoding information which did in this way and was 
recorded on SRAM 8A and 8B by the memory controller 30. Thereby, the 
selector 29 is made about the playback data based on the record reversion 
system which abnormalities generated as [ reproduce / replace with having 
assigned at the time of record to the dummy data D of the same amends, and / a 
product code array (thing excluding inner parity correctly) ]. 
[0052] A control section 25 is a controller which controls actuation of this record 
reversion system, and controls actuation of this record reversion system by 
procedure shown in drawing 7 at the time of record. That is, a control section 25 
directs sending out of user data to a host computer 2 through an interface 3, if it 
directs in the servo circuit which does not illustrate processing of a rapid traverse 
of loading and a magnetic tape etc. if needed and these processings are 
completed, while returning a response to a host computer 2 through an interface 



3, if record is directed from a host computer 2. 

[0053] Furthermore, directing the record of user data by which a sequential input 
is carried out with these directions to each circuit block, and making it by this run 
a magnetic tape according to servo system, a control section 25 holds user data 
to buffer memory 5 temporarily, creates a product code array one by one with 
the outer encoder 27, the memory controller 30, and the inner encoder 9, and 
records the user data based on this product code array on a magnetic tape 
further. Furthermore, processing of rendering is performed by reproducing-head 
A-D, and an error detection result is acquired from the inner decoder 33. 
[0054] With directions of such record, a control section 25 judges failure of a 
record reversion system, when it moves from a step SP 1 to a step SP 2, and it 
moves to a step SP 3 and the number of counts of the error flag by the failure 
judging circuit 34 judges whether it is beyond a predetermined value, after 
setting to a value 0 the count n which measures the number of retries here. That 
is, as mentioned above about drawing 5 , in the gestalt of this operation, 208 
inner parity will be recorded on each recording track by adding 26x4x12 bytes of 
inner parity to one product code array, and constituting one truck set by eight 
product code arrays. About the record reversion system corresponding to this 
recording track, it moves to a step SP 4 noting that it is operating normally, and a 
control section 25 judges whether processing of record was ended, when an 



error flag starts on less than 156 inner parity which is 3/4 of 208 inner parity. If an 
affirmation result is obtained to a control section 25 judging the number of the 
errors about return and the continuing truck set to a step SP 3 if a negative result 
is obtained here, it will move to a step SP 5 and this procedure will be ended. 
Thereby, carrying out the monitor of the record result by rendering, a control 
section 25 records the user data inputted from a host computer 2 on a magnetic 
tape one by one, and ends this procedure. 

[0055] On the other hand, in one recording track, when an error flag starts on 
156 or more inner parity, it moves from a control section 25 to a step SP 6 from a 
step SP 3 by thinking, also when this record reversion system breaks down in 
this case, and being considered the case where the record playback of the data 
cannot be carried out correctly. It moves to a step SP 7 and a control section 25 
judges whether the retry was repeated 10 times by counted value n of a retry 
here, after only a value 1 increments counted value n of a retry. 
[0056] If a negative result is obtained here, after it moves to a step SP 8 and a 
control section 25 directs a retry to each circuit block, it will return to a step SP 3. 
This performs processing of record again in a tape streamer 21 about the truck 
set with which much errors were detected in this way. In addition, by the tape 
streamer, processing of a retry is performed in practice here by bank 
management which made two or more truck sets the unit. Thereby, by the tape 



streamer 21, when much errors are detected, it is made as [ restore / repeat a 
retry within the limit of 10 times, and / by the repeat of step 
SP3-SP6-SP7-SP8-SP's3 procedure, / temporary abnormalities of the record 
reversion system by a temporary clog of a recording head and the reproducing 
head etc. ]. 

[0057] On the other hand, even if it repeats a retry 10 times, when much errors 
are detected in this way, a control section 25 moves from a step SP 7 to a step 
SP 9 by obtaining an affirmation result in a step SP 7. A control section 25 
directs generation of the product code array which assigned the dummy data D 
of amends to a selector 24, and switches actuation of the memory controller 30 
here so that the recording track concerning the error of such a large number may 
be attached and the dummy data D of amends may be recorded. Moreover, 
when it directs that modification of decoding information corresponds to this 
setup in the decoding information generation circuit 31 and abnormalities occur, 
for example in one line of four record reversion systems by this, the whole 
actuation is switched to the network which this abnormality generated so that 
user data may be recorded by three lines which assign the dummy data of 
amends and remain. 

[0058] Thus, if actuation is switched, a control section 25 will supervise an error 
to a step SP 3 about return and the network which remains again. In addition, if 



the abnormalities of such a record reversion system are detected, a control 
section 25 will display this abnormality on a predetermined display means so 
that an operator can check. 

[0059] (1-2) The predetermined amount of data after the user data inputted [ in / 
on the configuration beyond actuation of the gestalt of the 1st operation and / a 
tape streamer 21 ( drawing 1 ) ] from a host computer 2 one by one was held at 
buffer memory 5 is made into a unit, it is outputted to the outer encoder 27, the 
outer parity C2 ( drawing 2 ) is added here, and it is stored in SRAM 8A and 8B 
by the memory controller 30. Furthermore, it is read from SRAM 8A and 8B, and 
is distributed and outputted to four corresponding to recording head A-D, the 
inner parity C1 is added to each network by the inner encoder 9, respectively, 
recording head A-D is driven by the drive circuit 10, and it is recorded on a 
magnetic tape. At this time, by the tape streamer 21, it can distribute to four 
recording tracks with which one product code array which is an error correction 
batch, respectively continues ( drawing 4 and drawing 6 ), and eight product 
code arrays are recorded on one truck set by these four recording tracks 
( drawing 4 ). 

[0060] At this time, these user data are recorded with the decoding information 
outputted from the decoding information generation circuit 31 ( drawing 3 ). 
Using this decoding information Using the distribution information on this 



decoding information possible [ the recording track the data of which part of a 
product code array become unable to distribute, or distinction ] at the time of 
playback Moreover, it is further recorded by the ID number of decoding 
information by failure information possible [ distinction of the boundary of such 
one truck set ] possible [ distinction of the existence of failure of the record 
reversion system by magnetic-head A-D ]. 

[0061] After the regenerative signal by reproducing-head A-D which carries out 
backward [ of the user data recorded by doing still in this way ] is processed in a 
regenerative circuit, error detection processing of the playback data obtained as 
a result is carried out by inner parity with the inner decoder 33, this error 
detection processing result is judged by the failure judging circuit 34 and the 
control section 25, and processing of rendering is performed. 
[0062] In processing of this rendering, when much errors are detected by which 
recording track, by outputting anew the user data held to buffer memory 5 or 
SRAM 8A and 8B, the truck set with which this error was detected is re-recorded, 
and, thereby, processing of a retry is performed by the tape streamer about the 
truck set with which the error was detected. Thereby, by the tape streamer 21, 
even when a failure occurs temporarily by the dust on the momentary blinding of 
a recording head and the reproducing head, and a magnetic tape, a crack, etc., 
user data can be recorded certainly. 



[0063] On the other hand, when based on failure of the head clog of a lasting 
recording head and the reproducing head, and a record reversion system etc., 
even if it repeats a retry in this way, much errors will be detected repeatedly. In a 
tape streamer, the record reversion system by which the error of these large 
number is detected in this case is judged to be failure. 

[0064] Furthermore, by the tape streamer 21, it is replaced by the dummy data 
for amends whose user data assigned to one recording track by the generator 
26 and the selector 24 is known data, and the outer parity by the product code 
array is generated by the continuing outer encoder 27. Distribution of the product 
code array by the memory controller 30 is switched so that the dummy data 
further for this amends may be assigned to the broken record reversion system. 
Furthermore in the inner encoder 9, inner parity is generated by these user data 
that do in this way and are outputted from the memory controller 30, the dummy 
data of amends, and outer parity, and it is recorded on each recording track by 
the drive of the drive circuit 10. 

[0065] Thereby, by the tape streamer 21, about the network which cannot carry 
out record playback of the user data correctly by failure, it replaces with user 
data, known dummy data is assigned to the network of this failure, outer parity 
and inner parity are generated, and it is made as [ assign / further known dummy 
data / the network of this failure ]. 



[0066] If it does in this way, even when data cannot be reproduced correctly, 
user data can be recorded using other normal networks. Moreover, for an 
unusual network, error correction processing of the playback data of other 
normal networks can be carried out by assigning dummy data, and a data 
transfer rate can continue record of user data, maintaining the high dependability 
of the falling peach. 

[0067] That is, the regenerative signal acquired from reproducing-head A-D at 
the time of playback is processed by the regenerative circuit 12, playback data 
are obtained, and error detection processing of this playback data is carried out 
by inner parity with the inner decoder 33. After being held temporarily at SRAM 
8A and 8B with the error flag and decoding information which it is furthermore as 
a result of error detection, according to this decoding information, the playback 
data based on the network of failure are replaced by the selector 29, and 
sequence is replaced by the memory controller 30, it is outputted to the outer 
decoder 14, and error correction processing is carried out by outer parity here. 
Thus, in the playback data by which error correction processing was carried out, 
only user data is alternatively outputted to a host computer 2 through buffer 
memory 5 and an interface 3. 

[0068] (1-3) Even when a failure occurs in a part in a record reversion system by 
switching the distribution of the data of an error correction batch to a recording 



system according to the abnormalities of a recording system according to the 
configuration beyond the effectiveness of the gestalt of the 1st operation, data 
can be recorded correctly. 

[0069] Moreover, even when distribution is switched in this way by setting up 
and recording the distribution information which shows distribution at least on 
the data of the error correction batch distributed to each network, in a reversion 
system, an error correction batch can be built correctly and error correction 
processing can be performed correctly. 

[0070] Moreover, so that user data may be transposed to the dummy data of the 
amends which is known data, an error correction batch may be created 
according to the number of the networks which detected abnormalities and it 
may assign the network which detected the abnormalities of this known data By 
switching distribution of the data of an error correction batch, the user data which 
carries out record playback in other networks is reproducible with high 
dependability by transposing the playback data of the network which this 
abnormality generated to known data, and carrying out error correction 
processing at the time of playback. 

[0071] (2) Gestalt drawing 8 of the 2nd operation is the block diagram showing 
the tape streamer 41 concerning the gestalt of operation of the 2nd of this 
invention. In this tape streamer 41, the same configuration as the tape streamer 



21 mentioned above about drawing 1 attaches a corresponding sign, it is shown 
and the duplicate explanation is omitted. This tape streamer 41 stops record by 
the network by which abnormalities were detected by switch of the product code 
array in the memory controller 42, and records a product code array by the 
network which remains. 

[0072] That is, if abnormalities are detected by the record reversion system 
which carries out record playback of the B truck as shown in drawing 9 for 
example, the memory controller 42 will switch distribution of a product code 
array to this B truck so that a product code array may not be assigned. The 
memory controller 42 shifts only the part of the network for which this 
abnormality generated assignment of each field from the case of being normal, 
and it is made not to assign a product code array concretely to the network 
which abnormalities generated by this. 

[0073] Moreover, after building the data of a product code array from the 
playback data of the truck set with which the memory controller 42 continues on 
the basis of decoding information at the time of playback, it outputs to the outer 
decoder 14. 

[0074] A control section 45 switches generation of the decoding information by 
the decoding information generation circuit 31, and restricts supply of the user 
data from the memory controller 23 so that it may correspond to these switches. 



Eight product code arrays will be assigned to five recording tracks by one failure 
to eight product code arrays being assigned to 1 truck set in carrying out to 
which it writes always [ forward ] according to four recording tracks in this case. 
[0075] According to the configuration shown in drawing 8 , even if it switches 
distribution of the data of an error correction batch by stopping assignment of the 
data of the error correction batch to the recording system by which abnormalities 
were detected, the same effectiveness as the gestalt of the 1st operation can be 
acquired. 

[0076] (3) In the gestalt of other operations, in addition the gestalt of 
above-mentioned operation, although the case where abnormalities were judged 
by inner parity was described, this invention may judge abnormalities not only by 
this but by outer parity. 

[0077] Moreover, in the gestalt of above-mentioned operation, although the case 
where four record reversion systems constituted one truck set, and record 
playback of the user data was carried out was described, this invention can be 
widely applied, when carrying out record playback of the user data not only by 
this but by two or more record reversion systems. 

[0078] Moreover, in the gestalt of above-mentioned operation, although the case 
where the data of a computer were recorded was described, this invention can 
be widely applied, not only this but when processing a video signal and an audio 



signal. 
[0079] 

[Effect of the Invention] Even when a failure occurs in a part in a record reversion 
system by switching the distribution of the data of an error correction batch to a 
recording system according to the abnormalities of a recording system as 
mentioned above according to this invention, data can be recorded correctly. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the tape streamer concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the top view showing the configuration of the rotating drum of 
the tape streamer of drawing 1 . 

[Drawing 3] It is the top view showing the record pattern by the tape streamer of 
drawing 1 . 

[Drawing 4] It is the approximate line Fig. with which explanation of the truck set 
in the tape streamer of drawing 1 is presented. 

[Drawing 5] It is the graph showing the product code array in the tape streamer 



of drawing 1 . 

[Drawing 6] It is the approximate line Fig. with which explanation of distribution of 
the product code array in the tape streamer of drawing 1 is presented. 
[Drawing 7] It is the flow chart with which explanation of the control section in the 
tape streamer of drawing 1 is presented. 

[Drawing 8] It is the block diagram showing the tape streamer concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 9] It is the approximate line Fig. with which explanation of distribution of 
the product code array in the tape streamer of drawing 8 is presented. 
[Drawing 10] It is the block diagram showing the conventional tape streamer. 
[Description of Notations] 

1,21,41 [ .. An outer encoder 9 / .. 1 3 An inner encoder, 33 / .. An inner decoder 
14 / .. An outer decoder 15, 25, 45 / .. A control section, 24, 32, 29 / .. A selector, 
31 / .. Decoding information generation circuit ] .... A tape streamer, 2 .. A host 
computer, 4, 237, 30, 42 .. 6 A memory controller, 27 



